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体（Au-80 CNAs）。接着采用 Hep G2 细胞和 S180 荷瘤小鼠为模型，分别研究了
Au-80 CNAs 在体外和体内的光热治疗能力。结果表明在 808 nm 近红外激光照射
下，Au-80 CNAs 能有效杀死肿瘤细胞和抑制小鼠活体肿瘤的生长，起到治愈肿
瘤的效果。同时光声成像方面的研究还表明了 Au-80 CNAs 可以有效增强活体肿




热转换性能，在 808 nm 激光下照射 5 min，能有效地杀死肿瘤细胞。此外，




















9 nm 且单分散性良好的 FePt@Fe2O3 纳米材料。经过不同配体分子修饰的
FePt@Fe2O3 都保持了原有的形貌结构，而且具有良好的水溶性和生物相容性，
可以进一步应用于生物医学研究。酒石酸钠分子包裹的 FePt@Fe2O3 可以将光能






















Since cancer has posed serious threat to human health, it is of great importance 
to provide approaches for early diagnosis and effective therapies. In last two decades, 
due to the remarkable progress of nanotechnology, nanomaterials with the intrinsic 
properties have been extensively investigated for diagnostic and therapeutic purposes, 
especially in oncology. Multifunctional theranostic nanomaterial-platform for 
simultaneous diagnosis and therapy is currently a promising stratagy to enhance 
therapeutic efficiency and reduce side effects. However, much more effort is still 
needed on the designing and fabricating theranostic nanomaterials suitable for clinic 
translation. 
In this dissertation, three kinds of nanomaterials are developed for tumor 
imaging and photothermal therapy. These investigations consist of: 
Chapter 1. A general introduction to tumor diagnosis and therapy methods is 
presented. We also describe the applications of nanomaterials in oncology and 
highlight the new trend of theranostic nanomaterials. Finally, basis and main contents 
of this dissertation are listed. 
Chapter 2. Au cubic nano-aggregates with particular morphology and size were 
prepared and explored for photoacoustic imaging (PAI) and photothermal therapy 
(PTT). We demonstrate a simple and cost-effective method to synthesize a novel Au 
cubic nano-aggregates structure with edge-length of 80 nm (Au-80 CNAs) using 
templates. The Au-80 CNAs display strong near-infrared (NIR) absorption, excellent 
water-solubility, high photothermal conversion efficiency, good photo-stability, and 
good biocompatibility. The in vitro and in vivo studies demonstrate that Au-80 CNAs 
act as both PTT and PAI contrast agents, indicating that Au-80 CNAs show great 
potentials for theranostic applications. 
Chapter 3. Fe3O4-Au nanocomposites were prepared and explored for magnetic 
resonance imaging (MRI) and PTT. Fe3O4-Au nanocomposites display NIR 
absorption and the availability of photothermal conversion, enabling effective killing 
















exhibit T2 contrast enhancement effect. These results indicate that Fe3O4-Au 
nanocomposites are promising theranostic platforms combining MRI and PTT. 
Chapter 4. 9-nm-sized FePt-iron oxide core-shell nanoparticles (FePt@Fe2O3) 
were synthesized through thermo decomposition process. The nanoparticles with 
appropriate surface modifications disperse well in water and are biocompatible. 
FePt@Fe2O3 nanoparticles exhibit strong NIR optical absorption and thus generate 
heat under NIR irradiation. In vitro study shows that FePt@Fe2O3 can efficiently kill 
cancer cells after exposed to 808 nm NIR laser for 5 min, demonstrating the potentials 
of FePt@Fe2O3 for PTT. 
 
Keywords: Au cubic nano-aggregates; Fe3O4-Au nanocomposite; FePt@Fe2O3 
core-shell nanoparticle; theranostic; photothermal therapy; photoacoustic imaging; 
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